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COMBINATION OF QUINOLONE ANTIBIOTICS AND 
STEROIDS FOR TOPICAL OPHTHALMIC USE 



BACKGROUND OF THE INVENTION 

The present invention relates to the topical 
ophthalmic use of antibiotics in combination with anti- 
inflammatory steroids to treat ophthalmic infections 
and attendant inflammation of ocular tissue. Such 

5 combinations are generally known and commercially 
available in the ophthalmic pharmaceutical art. 
However, there are concerns and expressed reservations 
in the ophthalmic community about the safety and 
efficacy of such prior art combinations. There is, 

10 moreover, a long felt need for effective and safe 
topical ophthalmic pharmaceutical compositions 
containing a potent steroid and a broad spectrum 
antibiotic which, when administrated to the eye when 
indicated for bacterial infection or as a prophylactic 

15 after ophthalmic trauma and injury, will not, as a 
possible expression of the steroid component, inhibit 
the activity of the antibiotic or interfere with normal 
wound healing, but at the same time will control 
inflammation. Unexpectedly it has been discovered that 

20 combinations of broad spectrum, quinolone antibiotics 
such as ciprofloxacin, norfloxacin, oflaxacin, 
difloxacin, pefloxacin or the like and potent steroids 
such as dexamethasone, f luorometholone, f luorometholone 
acetate, prednisolone, prednisolone acetate, medrysone, 

25 betamethasone and rimexolone or the like, including 
pharmaceutical^ acceptable salts thereof, meet these 

SUBSTITUTE SHEET 
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criteria. The foregoing antibiotics and steroids are 
known. A preferred antibiotic is ciprofloxacin. 
Preferred steroids include dexamethasone and 
rimexolone; the latter compound is described in U. S. 
5 Patent No. 3,947,478, the entire contents of which are 
hereby incorporated in the present specification by 
reference . 

DETAILED DESCRIPTION OF THE INVENTION 

10 

The compositions of the present invention are 
administered topically. The dosage range is 0.001 to 
5.0 mg/per eye; wherein the cited mass figures present 
the sum of the two components, e.g. the steroid and the 

15 quinolone antibiotic. The compositions of the present 
invention can be administered as ointments, solutions, 
suspensions, or emulsions (dispersions) in a suitable 
ophthalmic vehicle. 

In forming compositions for topical 

20 administration, the mixtures are preferably formulated 
as 0.01 to 2.0 percent by weight (figures relate to 
combined presence of the steroid and quinolone 
antibiotic) solutions in water at a pH of 4.5 to 8.0. , 
While the precise regimen is left to the discretion of 

25 the clinician, it is recommended that the resulting 
solution be topically applied by placing one drop in 
each eye two times a day. 

Other ingredients which may be desirable to use in 
the ophthalmic preparations of the present invention 

30 include preservatives, co-solvents and viscosity 
building agents. 

Antimicrobial Preservative ; 

Ophthalmic products are typically packaged in 
multidose form. Preservatives are thus required to 
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prevent microbial contamination during use. Suitable 
preservatives include : benzalkonium chloride , 
thimerosal , chlorobutanol , methyl paraben, propyl 
paraben, phenylethyl alcohol, edetate disodium, sorbic 
5 acid, Onamer M, or other agents known to those skilled 
in the art. Typically such preservatives are employed 
at a level of from 0,001% to 1.0% by weight. 
Co-Solvents i 

The solubility of the components of the present 
10 compositions may be enhanced by a surfactant or other 
appropriate co-solvent in the composition. Such co- 
solvents include polysorbate 20, 60, and 80. Pluronic 
F-68, F-84 and P-103, cyclodextrin, or other agents 
known to those skilled in the art. Typically such co- 
15 solvents are employed at a level of from 0.01% to 2% by 
weight . 

Viscosity Agents ; 

Viscosity increased above that of simple aqueous 
solutions may be desirable to increase ocular 

20 absorption of the active compounds, to decrease 
variability in dispensing the formulation, to decrease 
physical separation of components of a suspension or 
emulsion of the formulation and/or to otherwise improve 
the ophthalmic formulation. Such viscosity building 

25 agents include, for example, polyvinyl alcohol, 
polyvinyl pyrrolidone, methyl cellulose, hydroxy propyl 
methylcellulose, hydroxyethyl cellulose, carboxymethyl 
cellulose, hydroxy propyl cellulose or other agents 
known to those skilled in the art. Such agents are 

30 typically employed at a level of from 0.01% to 2% by 
weight . 

The following examples are presented to further 
illustrate representative topical ophthalmic 
pharmaceutical compositions of the present invention. 
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Example I 



10 



15 



20 



Ingredient 

Dexamethasone, 
Micronized USP 

Ciprofloxacin, USP 

Benzalkonium Chloride 
Solution (10%) , NF 

Bdetate Disodium, USP 

Sodium Chloride, USP 

Sodium Sulfate, USP 

Tyloxapol, USP 

Rydroxyethylcellulose 

Sulfuric Acid and/or 

Sodium Hydroxide, NF 

Purified Water, USP 



Amount 

1.0 mg + 5% excess 
3.0 mg + 5% excess 



Wt. % 

0.10% + 5% 
0,30% + 5% excess 



0.001 ml+10% excess 0.10% + 10% excess 1 



0.1 mg 
3.0 mg 
12.0 mg 
0.5 mg 
2.5 mg 



0.01% 

0.3% 

1.2% 

0.05% 

0.25% 



QS for pH adjustment to 5.5 + 0.5 
QS to 1 ml QS to 100% 

1 The benzalJconium chloride, NF concentration is equivalent 
to 0.01% (+ 10% excess). 



Example II 



25 Ingredient 

Fluoraretholone 
Acetate, USP 

Ciprofloxacin, USP 

Chlorobutanol, 
30 Anhydrous, NF 

Mineral Oil, USP 

White Petrolatum, USP 



Amount 

1 mg + 2% excess 
3 mg + 7% excess 

5 mg + 15% excess 
50 mg 
QS 1 g 



wt. % 

0.1% + 2% excess 
0.3% + 7% excess ' 

0.5 % + 25% excess 
5% 

QS 100% 
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The invention has been described herein by 
reference to certain preferred embodiments. However, 
as obvious variations thereon will become apparent to 
those skilled in the art, the invention is not to be 
considered as limited thereto. 
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Claims 

1. An antibiotic/antiinf lammatory ophthalmic 
pharmaceutical composition for topical delivery to the 
eye, comprising a therapeutically effective amount of 
an antibiotic selected from ciprofloxacin, norfloxacin, 

5 ofloxacin, difloxacin and pefloxacin; a therapeutically 
effective amount of an antiinflammatory steroid 
selected from dexamethasone, prednisolone, prednisolone 
acetate, medysone, f luormetholone , f luorometholone 
acetate, rimexolone, and betamethasone; and a 
10 pharmaceutically acceptable vehicle therefor. 

2. An antibiotic/antiinf lammatory ophthalmic 
pharmaceutical composition according to Claim 1, 
wherein the ratio of the antibiotic to the steroid is 
in the range of from 0.1:1.0 to 10.0:1.0. 

3. A composition according to Claim 1 wherein the 
antibiotic comprises ciprofloxacin. 

4 . A composition according to Claim 1 wherein the 
steroid is selected from dexamethasone, f luorometholone 
and rimexolone. 
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5. A composition according to Claim 1, wherein 
the antibiotic comprises ciprofloxacin and the steroid 
is selected from dexamethasone, f luorometholone and 
rimexolone . 

6. A composition according to Claim 1, wherein 
the antibiotic comprises ciprofloxacin and the steroid 
comprises rimexolone . 

7. A composition according to Claim 1, wherein 
the antibiotic comprises ciprofloxacin and the steroid 
comprises dexamethasone. 

8. A composition according to Claim 1, wherein 
the antibiotic comprises ciprofloxacin and the steroid 
comprises f luorometholone . 

9. A method of treating infection and 
inflammation of ocular tissue which comprises applying 
an effective amount of a composition according to Claim 
1 topically to the affected ocular tissue. 

10. A method according to Claim 9, wherein the 
composition comprises ciprofloxacin and a steroid 
selected from rimexolone, dexamethasone, and 
f luorometholone . 
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11. A method according to Claim 9, wherein the 
composition comprises ciprofloxacin and rimexolone. 

12. A method according to Claim 9, wherein the 
composition comprises ciprofloxacin and dexamethasone. 

13. A method according to Claim 9, wherein the 
composition comprises ciprofloxacin and 
f luorometholone . 
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